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COMPLETE SPECIFICATION. 

Thisrapetttic Preparations Containmg 7-Sttbstitated Theophylline 
Derivatives. 

We, Lbs Laboeatoires Dattsse, a French (Arch. Int. Phannacodyn. et Therap., 1942, 40 
■RoAv'CoFDorate. of 4 rue Aubriot, Paris, 68,339). j t> r^v- 

FSerSSy declare the invention, for The minimum active doses A ^nd PjrfAe 



T^Tfnnned. to be partienlaily desraibed in bavmg ceen aeTOrnuneu. uus.c:. ^<^^ ^ 
mo^^iS^^^ ■— °f components, lower than the 

l^JS^S^ therapeutio doses A and P re^ectively. are chosen, aad 

™atforSi«S 7-salstitutedW it is fomd that they have no action on the 

10 l^&Z'ZeT^ ^ . bronehospasm produced by the mjection of 

Accordine to the present invention there IS aoetyichohne. • + ^.u ^ „^ 

pro^d^Ttherapentic composition of matter Continuing the t'l,,-^!! 

coZS (a) a purine component having a sjmultaneomly adnmnstered to the gumea 

mSoSSactf^^ohisa water-soS, pig the dose A^ of adrenergic component and 

15 T^SSdSphylline derivative. BUfih the dose of purine component, and it is 

15 theophylline. 7- found that this association is capable of 55 

S - v^feiS^opTtheophyfline inhibiting and someltoes even snp™g 

Lte of tUSinf - 7 - et^oic aoid; ttobronohospaam produced by aoetyichohne^ 

Sd(b)an;Seiiocomponmt^chiB&e ^l«^%^,^rnt" 

20 hydrWhlcmde or 1 - (3 : 4 - fhydxoxyphe- «-^^J^^^-*-,^^^tion of 60 

"ItSlSrSr^—al synergy -S^^edo^ A^of thehydrochl^^of 

«wt-»^?-V^-pi imiio^AU^fa^^^^^^^^ 
,5 ^W^ejiinecompLentsashere.- p^^„. or of a^^^ ^ 

The poSiated bronchodilatory effect- potentiation an mie^ected bronchod^^ 

obSed by the administration of the com- effect, since it is greater than sum ofthe 

Son - containmg 1 - (3 : 4 - dihydroxy, effects pecuhar to each of the constituents of 

1^1;^^^^^^^;.^^^: *'^TS::r5^Wccomposi.onshavem.ny 70 

lcr^^5;SfaK«- ^tt&plaoetheyp^tofobtamm^^ 

Silly ^ in the treatm^t of a considerable bronchod^tory « Jot by 
35 ?r££l W and more especially ^^^^^^t^^^ r^p^^M^ 75 
potentiation has been shown by the the desired therapeutic effect e^ be My 
method of recording the tonus of the bronchi obtained d^teihe rednxstion of th^^ 
rftheVi^r^as described by Halpein of each of the constituents, which results ma 
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lowning of the toxicity without a diminutioii 
of the activity. 

For example, it is known that adrenergic 
substances, of which l-{3 : 4^dihydb»xphenyl)- 
0 2 • methylamino - 1 - propanol hydrochloride 
is one, produce fairly frequently tachycardia 
and si^s of central excitation which result in 
trembling of tlie estremities, notably of the 
hands, and insomnia. 
10 The synergic action of the purine bases 
makes it possible to reduce the dose of l- 
(3 : 4 - dihydroxyphenyl) • 3 - methylamino- 
1 -propanol and to reduce to a yery consido-- 
able extent, or to eliminate, the secondary 
13 effects in questicm. 

Since the purine bases also have cential 
stimulating effects characterised essentially 
by insomnia, it is desirable to add to the 
synergic compositions of the present inven- 
20 tion a quantity of a drug which is a borfoitaric 
derivative. Bntobarbital or bnlylethyl- 
malonyluiea has proved particularly desir- 
able from, this standpomt. 

The compositions may comprise in addi- 
25 tion . one or more other purine substances 
selected from theophylline, theophylline ethy- 
lenediamine and caffeine. 

The new compositions are of value in the 
treatment of respiratory troubles of bronchial 
30 or pulmonary origin, of asthma, of pulmonary 
emphysema, of chtonio bronchitis, of pul- 
monary sclerosis, of chronic catarrh of tiie 
respiratoiy passages and of silicosis. 

The purine component and the adrenergic 
35 component may be associated with an 
excipient for suppositories, an aqueous 
excipient for parenteral administration, an 
aqueous excipient for administration by tiie 
aerial route or an excipient for oral admini- 
40 stration. 

When the composition is used in an aqueous 
medium, it is desirabla to take account of the 
tendency of the diphmal. which is l-(3 : 4-di- 
hydrozyplien^) - 2 - methylamioo . 1 - prt>- 
45 panol, to oxidise in the presence of com- 
pounds having an alkaline reaction. It is 
therefore imxxniiaat to avoid the dioice of a 
theophylline derivative having an alkaline 
reaction and it is preferred that there should 
50 be included in the aqueous mediiun an anti- 
oxidant or a reducing agent which is accept- 
able from the pharmacological viewpoint, 
for example sodium bisulphite or .sodimn 
formaldehyde sulphox^ate. 
55 Examples of pharmaceutical tanaa of the 
compositions of the present invention are the 
following : — 

ElXAMFLE I. 

Pamiteml Administrat ion :— 

«0 (1) 1 - (3 : 4 - Dihydi'oxyphe- 
nyl) - 2 - metiiylamino 1- 
propanol hydroiehloride . . 0.025 g. 
7 - p - Y - Dihydroxypropyl 
theophylline .. .. 2.50 g. 

'15 Reducing .solvent q.s. .. 50 ml. 



(2) I - (3 : 4 - Dihydroxyphe- 
nyl) - 2 - methylamino - 1- 
propanol hydrochloride . . 0.025 g. 
7 - p - Y - Dihydroxypropyl ; 
theophylline .. .. 4 ; g. 
Reducing solvent q.s. . . 150 ml. 



In both cases, the 
ployed is a solution 



reducing so 
of tiie folloi 



solvcait em- 



Sodium bisulphite solution 
Disodinm sulphite 
Disfflled water q.s. 



2.5 ml. 
0.50 g. 



It is to be noted that these solutions can be 
distributed in 1 ml. or 2 ml. ampoules, so 
that there are obtained either ampoules con- 80 



taining J mg. or ampoules containing 1 mg. of 
1 -(3:4 - dihydroxyphenyl) - 2 - methyl 
amino-1 -propanol hydrochloride. 



These ampoules (preferably those of 1 ml. 
containing only I mg. of l-(3 : 4-dihydroxy. 85 
phenyl) - 2 - methylamino • 1 - propanol hy- 
drochloride) may be used for shiUlDW sub- 
cutaneous or intramuBcular injections. 



ExAMELB H. 

Aqiuovs sdvtim Jor Oonamtim ;— 90 
(1) Ampoule A 

1 - (3 : 4 - Dihydroxyphe- 
nyl) - 2 - metiiylamhio - 1- 
propuiol hydrochloride . . 0.01 g. 
Sfonosodhim sulphite solu. 95 

tion O.OOSmL 

Distilled water q.s. ..1 ml. 

Ampoule B 
7 - p - Y - Dihydroxypropyl 
theophylline .. ., 0.375 g. 100 
Distilled water qA . . 10 ml. 

The contents of tiie two ampoules are 
mixed and idie mixtoie administered in 
aerosol form by discharge iipm a pressurised 



(2) The following single solution compel- 
tions may also be adopted, the reducmg sol- 
vent being that which is specified for solutions 
intended for parenteral administration. 

1 - (3 : 4 - dihydi-osyphenyl) - 2- 1 
methylamino - 1 - propanol 
hydrochloride .. .. 0.01 g. 

7 - p - Y - Dihydroxypropyl theo- 
phylline .. .! .. 0.30 g. 

Reducing solvent qjs 10 ml. 1 



BEST AVAILABLE COPY 



903,866 



3 



Example III. 
sitorie-s : — 
(T) For adults :— 

1 - (3 : 4 - Dihydroxyphe- 
nyl) - 2 - methylamino - 1- 
propanol hydrochloride . . 
7 - p - Y - Dihydroxypropyl 
theophylline 
Sodhim hydrosulphite 
Eutectic mixture of glycer- 
ides of fatty acids of natural 
vegetable origin (m.p. + 
35° C.) 

(2) For infants :— 

1 - (3 : 4 - Dihydroxyphe- 
nyi) - 2 - methylamino - 1- 
propanol hydrochloride . . 
7 - 3 - Y - Dihydroxypropyl 
theophylline 
Sodium hydrosulphite 
Cochineal carmine 
Eutectic mixture of glycer- 
ides of fati^ acids of natural 
vegetable origin (m.p. + 
35° C.) 

(3) With butobarbital :— 

1 - (3 : 4 - Dihydroxypho- 
nyl) - 2 - methylamino - 1- 
propanol hydrochloride .. 
7 - p - Y - Dihydroxypropyl 
theophylline 
Butobarbital 
Sodium hydrosulphite 
Eutectic mixture of glycer- 
ides of fatty adds of natural 
vegetable origin (m.p. + 
35° C.) 



Lac varnish 
Absorbent powder 
Talcum 

Crystallised sugar 
Erythrosin . . 
0.005 g. Camauba wax 



0.005 g. 

0.005 g. 

0.02 g. 

0.13 g. 



0.30 g. 
0.002 g. 



WHAT WE CLAIM IS:— 

1. A therapeutic composition of matter 
compiisiiig (a) a purine component having a 
musculotropic action Trtiich is a water- 
soluble 7-snbstitnted the<^hylline deriva- 
tive ; and (b) an adrenergic component 
which is the hydrochloride of l-(3 : 4:-di- 
hydroxyphenyl) - 2 - methylamino - 1 - pro- 
panol. 

2. A composition according to Claim 1 
wherein the theophylline derivative is 7-P- 
hydroxyethyl tiieophylline, 7-P-Y-dihydroxy- 
propyl theophylline or a salt of theophylline- 
7-etlianoic add. 

3. A composition according to Claim 1 or 
2 wherein the purine component and the 
adrenergic component are associated with an 
excipient for suppositories, an aqueous 
ezcipieat for parenteral adiiunistration, an 
aqueous excipient for administration by the 
aerial zoote or an excipient for oral admini- 



0.0019 g. 
0.0004 g. 



0.005 g. 4. A composition according to Claim 3 



0.30 g. 
0.05 g. 
0.002 g. 



Tabids ;— 

7.p-Y-Dihydroxy- 
propyl theophyl- 
line 



IV. 



04 g.-l 
06 g. ' 



Caffeine 

l-(3:4-Dihydroxy- 
phffliyl- 2 -methyl- 
amino - 1 - propa- 
not hydrochloride 0.01 g. 

Icing sugar . . " 

Muze starch 



ParafBn oil . . 
Talcum 



).02 



01 g. 

,0125g. 
.002 g. 
.0455g. 



cologically acceptable antioxidant or reducing 

5. A composition according to any of 85 
Claims 1 — 4 which contains in addition a 
drug which is a barbituric add derivative. 

6. A composition according to Ghum 5 
which contains butobarbitaL 

7. A compoation accordii^ to any of 90 
Claims 1 — 6 which further contains one or 
more other purine substances selected from 
theophylline, theophylline ethylenediamine 
and caffeine. 

S. A therapeutic composition of matter »o 
according to Claim 1 substantially as herein- 
before described with reference to any of the 
foregoing specific examples. 

J. A. KEMP & CO., 
Chartered Patent Agents, 
14 South Square, 

Gray's Inn, 
London, W.C.I. 
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(57) A vaporiser for insecticide or 
atomatic substances consists of a 
housing (1 ) having vents (2) through 
which a vaporisable substance carried 
by a belt (3) is discharged as a belt (3) 
passes at a controlled rate over a 
heating means (7) which causes the 
substance to vaporise. The belt (3) Is 
driven at a fixed speed by a motor (1 2) 



driving a feed means (8) through a 
reduction gear (13) and the used belt (3) 
is rolled up on a take-up shaft or spool 
(5,6) which is driven from the belt 
feeding means (8) by a slipping drive 
belt (15) and a pulley (16) engagable 
with the take-up shaft (5). In a modified 
embodiment, the treated belt (3) is 
contained in a casing or cassette (23) 
having an opening (27) through which 
the belt can be fed to be passed over the 
heating means (7) and the driving 
means (8). 
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A vaporiser, for example for Insecticide or aromatic 



The present invention relates to e heat-ectivated 
vaporiser which Is intended to maintain the eXfedt of, 
for example, a vaporisable Insectidda or an aromatic 
substance which provides for not only safe and easy 

1 0 handling of the vaporisable substance, but also 
enables a controlled rate and extended period of 
vaporisation. 

In many parts of the world, such as South East 
Asia, any pests such as mosquitoes and files are not 

15 onlytroublesome but are also harmful to man and 
beast alike, throughout the year and to combat such 
pests, insecticide devices such as atomisers, incense 
fumigators with exothermic means and heating 
vaporisers employing a mat impregnated with an 

20 insecticide are known: All ofthese devices, however, 
have only a partial and transitory effect and, particu- 
lariy in the case of incense burning devices, tiiere Is 
a further danger attendant on the process of ignition. 
Fumigation devices tend to provide a rapid and 

25 temporary impregnation of a space, such as a room, 
with a large concentration of the toxic substance 
which demands the evacuation of the space during 
its operation. Furthermore, vapours which heat an 
Impregnated mat or pad In which the mat or pad is 

30 placed on a heated surface are claimed to be 
effective for an area of up to 13 square metres over 
10 to 12 hours, but in practice the efficiency of the 
substance being vaporised falls off in about half of 
this time with a corresponding loss of effect 

35 According to the invention, there is provided a 
vaporiser comprising a belt made of heat-resistant 
fibrous material to which a vaporisable substance is 
applied or which is impregnated with said subst- 
ance, said belt being initially wound into a roll and 

40 one end of which is adapted to be attached to a 
take-up shaft or spool, the vaporiser including an 
electrical resistance heating means and a belt feed- 
ing means located in the path of travel of the belt, 
together with a slipping drive connection between 

45 the beltfeeding means and the take-up shaft or spool, 
the vaporiser also having means for feeding the belt 
at a predetermined rate over the heating means • 
whereby the substance which is applied to the belt 
or with which the belt is impregnated is heated for 

50 vaporisation. 

A vaporiser constructed in accordance with this 
invention enables an impregnated mat to be re- 
placed by a length of a belt which is impregnated 
with the vaporisable substance, or to which the 

55 substance is applied and which is passed overthe 
heating means ate controllable speed typically of 
only a few millimetres per hour. As the slowly 
moving belt passes overthe heater, the substance 
w'rth which It is heated Is vaporised continuously and 

60 efbcthraly, at a rate which can be adapted to the 
volume of the space in which the vaporiser is to be 
operated. 

The vaporiser is so constructed that it provides for 
safe and sanitary handling of the treated belt which 
65 initially is rolled up and which is taken up by the 



take-up shaft or spool as the vaporisable substance 
is consumed. The need to replace an exhausted mat 
or pad with a new one is eliminated and the woridng 
life of the belt depends on its length and the speed 

70 with which It passes over the heating means. 

Typically it has been shown that a belt of about 3 
metres in length may have a working life of more 
than 30 days of continuous use; if a time switch is 
used, the period of use can be considerably ex- 

75 tended. 

Although primarily for use with insecticides, the 
vaporiser of this invention can also be used for 
vaporisable aromatic substances, which are in- 
creasingly used In automobiles and buildings, for 

80 example in kitchens and toilets to counter undesir- 
able odours. Generally such substences are dis- 
charged at norniai temperatures and are influenced 
by such factors as humidity and airflow, which 
makes It difficult to adiieve vaporisati'on iat a con- 

85 slant concentration and rate. The present Invention 
enables a controlled vaporisation to be obtained so 
that the rate of discharge Is kept constant and 
uniform over a prolonged period without risk of 



90 Preferably, the belt, which is made of a soft and 
heat resistant fibre, is rolled up after being treated 
with the vaporisable substance and its leading end is 
adapted to be attached to a take-up shaft or spool 
afterthe unused belt is loaded into the vaporiser and 
95 its free end passed over the heating means and the 
belt driving or feeding means. The take-up shaft and 
spool is inter-connected with the belt feed drive 
means by a slipping drive belt passing overs sleeve 
or pulley, by means of which the take-up shaft spool 

100 is rotated in synchronism with the rate at which the 
belt passes overthe heating means. 

The treated belt passes at the chosen speed over 
the electrical heater while the heater is heated by the 
supply of electrical power, the belt feed driving 

105 means being rotated atthe appropriate speed and 
the used part of the belt is wound upon the take-up 
shaft or spool. 

Preferably the belt feed driving means Includes an 
electrical motor and incorporates a reduction gear In 

110 order to obtain the desired speed of travel for the 
belt 

In a modified embodiment of the invention instead 
of the l>elt being in the form of a roll placed on a 
shaft and one end of which is taken up by the take-up 
115 shaft or spool, the belt can be contained in a casing 
or cassette, having an opening through which a loop 
of the belt can be brought out and passed over the 
heating means and the belt driving means. Such a 
construction greatiy simplifies the installation and 
120 removal of the belt 

An embodiment of the Invention will now be 
described by way of an example and with reference 
to the accompanying drawings, in which:- 
Rgure 1 is a perspective view of a vaporiser in 
125 accordance with the invention, 

Rgure 2 is a side elevation of the vaporiser writh 
the side wall removed, 

Rgure 3 is a plan view of the take-up spool with 
the associated end of the belt, 
130 Hgure 4 is a side ejevation of the vaporiser similar 
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to Rgure 2 but with the belt and its spool removed, 

Rgure 5 is an end eievation of the left hand end of 
the vaporiser shown in Rgure 4, 

Rgure 6 is a side view of the vaporiser similar to 
5 that of Rgure 4 but with the belt contained in a 
canng or cassettSr 

Rgure 7 is a plan view of the devices shown in 
Rgure 6 with the belt and its casing removed, 

Rgure 8 is a plan view of the belt cassette of Rgura 
10 6 and 

Rgures 9. lOand 11 are perspective views respec- 
tively of the heating means, tite belt feeding drive 
wheel and the driving pulley of the take-up spool or 
shaft 

1 5 Refen-ing now to the embodiment shown In the 
drawings, Rgure 1 shows a perspective view of a 
housing 1, in which the device on which the 
invention is based is contained: the housing 1 has an 
arrangement of vents 2 from which a vaporisable 

20 substance can be diffused to the exterior. Rgure 2 is 
a front view of the housing shown In Rgure 1 with 
the side wall removed. As can be seen, the device 
consists of a vaporising belt 3, a shaft 4 round which 
the belt is wound; a talce-up spool 5 with a side plate 

25 6 on its rear side, (the side plate on its nearer side 
being not shown); an electric resistance heater 7 
coated with enamel; a belt feed driving wheel 8 to 
which the rotation is transmitted from a Warren-type 
synchronous motor 12; a guide roll 9 for the belt 3; a 

30 a counter roll 10 for the belt, the belt passing 
between these rolls 9 and 10; and a supporting rod 
1 1 , supporting the counter roll 1 0 as a fulcrum, the 
other part of which is slidably coupled with a shaft of 
8 driving wheel. Rg. 3 is a plan view of the state in 

35 which the take-up spool and the turns of belt, 
illustrated in Fig. 2 are combined with each other 
and the inside end part of the reel shaft makes a 
shallow notched protrusion. Rg. 4 is a side view 
illustrating the interior of the device with the belt and 

40 the spools taken off, a Warren-type synchronous 
motor 12 is rotated at a very slow speed; and 13 is s 
transmission by which the driving wheel is adapted 
to be rotated at 1/720 rpm, namely by one turn per 12 
hours by means of pinion gear mounted on the 

45 Warren-type synchronous motor 12; 14 is an 

arrangement by which a time less than 12 hours can 
be continuously set by a motortype of time switch, 
ttjereby controlling the heater 7 and the Warren-type 
synchronous motor 12; 15 is a driving belt, made of 

50 a coil spring, which transmits partially a rotation of 
the driving wlieel 8 to a pulley 1 6; 1 7 is a supporting 
projecting shaft with which the shaft 4 of the 
vaporising belt 3 is slidably coupled; 1 8 is a notdied 
annular projection on the side face of the pulley- 

55 block, which is engaged with s correspondingly 
notched projection on the end face of the winding or 
take-up shaft 5 so that they are engageable with 
each other. The outer circumference of the driving 
wheel 8 is provided with projections 19, which . 
60 transmitthe rotation of the driving wheel to the belt 
3; since 6 rovre of projections 1 9 are inserted on the 
outer circumference of the driving wheel, the pitch is 
setto 7 millimetre, the belt 3 may have similarly 
spaced perforations which co-operate with the 
65 lugs of the driving wheel set to 7 millimetres, for a 



better drive effect. If the belt 3 is unperforated the 
lugs 19 are pointed in order to penetrate into the 
belt Rg. 5 is an end view of the principal part of the 
device: a shaft 20 is provided along which the pulley 

70 16 slides, the hole of the reel shaft also being 
slidably coupled therewith: 21 is an abutment 
opposite to the shaft 20, which is provided in the 
Inside of the housing being slidably coupled with the 
hole of the belt shaft 4. Rg. 6 is a front view of the 

75 inside of the device, with the cover wall of a cassette 
removed, in which cassette the turns of the belt 3, 
the winding shaft 4, and the take-up spool shaft 5 are 
incorporatod; 23 is the cassette casing, which is 
equipped virith holes on both its side faces, support- 

80 ing the winding shaft 4 and the take-up shaft 5. Rg. 7 
is a plan view of Rg. 6, with the belt 3 removed; an 
electric contact 24 is placed on the shaft end of the 
counter roll for the belt 10, which is adapted to 
de-energize the heater 7, the Warren-type synchro- 

85 nous motor 12, and the motor-type of time switch 14 
by switching off the power, whenthetail end of belt 
3 passes between the rolls 9 and 1 0, so that the roll 
10, making the shaft of the driving wheel 8 serve as a 
fulcrum, falls, tracing a circular path which sets its 

90 radius to a "supporting rod" length; 25 is a time 
setting dial for the time switch 14; 26 is a power 
inlet; and the part confined by a dotted line in Rg. 7 
is the cassette in which a projecting part of the 
take-up shaft 5 makes a protrusion from the side face 

95 thereof; 27 is an upper opening of the cassette, from 
which a loop of the belt is drawn out so that it is 
hung on the heater7 and the driving wheel 8. Fig. 9 
is a perspective vi«v of the heater 7, which is 
equipped witfi terminals 28 and 29 at both of its 

100 ends. Rg. 10 is a perspective view of tiie driving 
wheel. Rg. 1 1 is a perspective view of the pulley- 
block ia 

' In the above mentioned embodiment provided 
that a diameter of the rolls of belt is for example 8 
105 centimetres, the diameter of the shaft around which 
the bsit is rolled up is 1 .8 centimetres, the width of 
the belt is 3.5 centimetres, and the thickness of the 
belt is 0.1 5 centimetres, then the length of the belt is 
given byi- 

110 irx{[9 cmp - (1.8 cm)^} x + 0.1 5 cm = 318 
cm. 

The volume of the above belt is found by 
318cm X 3.5cm X 0.15cm = 167 cm^ 
The moving distance by one rotation of the belt 
115 feed driving wheel :- 
6X0.7 cm = 4.2 cm. 

Tlien, If a rotational frequency of the driving wheel 
is 1/720 RPM, the moving distance of the belt for one 
day, i.e. 24 hours: 
1 20 4.2 cm X 1/720 x 60 mm x 24 = 8.4 cm. 
Sines tiie length of tlie belt is 318 cm, when 
psrfomiing the actuation under the continuous 
supply of power, the maximum vaporising time: 
318 cm - 8.4 cm = 38; 
125 that is, a 38 day vaporisation can be continuously 
performed. Furthermore, in case of actuation for 8 
hours per day: 

38 x 24/8 = 114, 
resufting in 114 days, that is, a maximum period of 
130 use per roll of belt may reach approximately 4 



months. Provided that the heating vaporisation is 
completely performed, when an application and 
impregnation rate of the drug solution to belt 
volume is 30%, the vaporisation quantity per day is 
5 calculated to be: 

8.4cm X 3.5 x 0.15cm x 30/100 <- 132 cml; 
that Is, the vaporised quantity per day is 1 32 cc 
When the application and impregnation rate thereof 
is 40%, 

10 8.4 cm X 3.5 x 0.15 cm x 40/100 = 1 .76 cml; 
that is, 1 .76 cc of vaporisation quantity is obtained. 

Mosquito catching mat, one of the insectiddes 
marketed atthe present, is made by several 
manufacturers. The vaporised component which is 

15 impregnated in one sheet of mat is approximately 
0.2 cc or less, in which the insecticide-constituting 
volume is approximately 0.05 gram. Since the 
vaporisation effective time of the mat on sale is 
nominally 10-12 hours, a 24 hour operation requires 

20 2 sheets of mat to be used. In that case, 
02ccx2 = 0.4cc; 
that is, a day operation gives rise to 0.4 cc of 
vaporisation quantity. Since if compared with the 
embodiment of the present invention, the solution, 

25 the insecticide's concentration of which is equal to 
that presented by the impregnation component of 
the'mat on sale, performs a 132 cc of vaporisation 
per day at 30% of the belf s impregnation rate, 
132cc-i-0.4ccs3.3: 

30 that is, the vaporisation is Increased by 3.3times. If 
the belf s impregnation rate is 40%, 
1.76 cc * 0.4 cc = 4.4; 

that is, the vaporisation is increased by 4.4 times. For 
this reason, the present vaporisation is effective in a 
35 larger space, being able to be used for longer 
periods, and eliminates the labour which the mat 
type of device requires In being handled, making 
possible a vaporisation under a uniform concentra- 
tion. 

40 A liquid type of aromatic atomizer marketed 
nominally says tiiat the material containing 150 cc of 
perfume solution, which is diluted to about 8% by 
emulsifier, water or alcohol in order to promote the 
vaporisation, in a container continues to vaporise 

45 the aromatics for about 60 days. In that case, 
provided that this aromatics atomizer continues to 
vaporise a constant volume of solution every day, 
the vaporisation amount of the perfume per day is: 
150 cc -5-60 x 8/100 = 0.200. 

50 The embodiment of the present invention, which 
can perform vaporisation regardless of any concen- 
tration due to the heated vaporisation, may obtain 
the below figure underthe condition that a 50% 
concentration is impregnated in the belt at 30% of 

55 irhpregnation rate: 

1.32 cc X 50/100 0.2 cc = 3.3 
that is, the concentration of the vaporised solution is 
1/3.3. Furthermore, the installation and operation of 
a switch may permit the vaporisation to be freely 

60 controlled. 

Thus, the present invention, when using a roll of 
belt impregnated with an insecticide or an aromatic 
can be continuously used for over one month or 
used for 4 months or less, provided that it is 

65 operated for 8 hours every one month by means of 



GB 2 108 390 A 3 



putting a time switch into actuation. More conve- 
niently, since the life span of Wan-en-type synchro- 
nous motors which is used in the present embodi- 
ment, is estimated to be over 1 5,000 hours, that of 

70 the present device is: 
15,000 H-*- 24 H» 525. 
or 525 days of continuous use, namely over 14 
months, and. If it used for 8 hours'per day, its life 
span is correspondingly increased to as long as 3 V2 

75 years. In addition to this, the present device, which is 
equipped with a safety device designed to automati- 
cally turn off the power when the belt is used up, 
needs only a change of tiie belt of the cassette into 
which the belt is incorporated at such a time. For this 

80 reason, the present device is a vaporiser for insecti- 
cide or aromatics which minimise labour in handling 
and is operated safely and hygienicaily. 
CLAIMS 

1 . A vaporiser comprising a belt made of heat 
85 resistant fibrous material to which a vaporisable 

substance is applied or which is impregnated with 
said substance, said belt being initially wound into a 
roll and one end of which is adapted to be attached 
to a take-up shaft or spool, the vaporiser including 

90 an electrical resistance heating means and a belt 
feeding means located In the path of travel of the 
belt, together with a slipping drive connection 
■ between the belt feeding means and the take-up 
shaft or spool, the vaporiser also having means for 

95 feeding the belt at a predetermined rate over the 
heating means whereby the substance which is 
applied to the belt or with which the belt is 
impregnated is heated for vaporisation. 

2. A vaporiser according to claim 1 wherein the 
100 belt is contained in e casing having an opening 

through which the belt is guided to be fed over the 
belt feeding means and the heating means and 
returned to the take-up shaft or spool. 

3. A vaporiser substantially as herein before 
105 described and with reference to Rgures 1 to 5, and 9 

to 1 1. or Figures 1 to 8 and 9 to 1 1, modified as 
shown in Figures 6 to 8, of the accompanying 
drawings. 
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